Debt financing is one of the important financing channel for high-tech company. However, Low debt financing efficiency is one of the reasons hindering the development of Chinese high-tech companies, which affect their R&D and technological achievements. Thus, We selects the financial data of high-tech companies which listed in GEM from 2015 to 2017, and evaluates the debt financing efficiency of 48 high-tech companies. The research shows that most high-tech companies' debt financing efficiency was not effective. Besides, debt financing efficiency of high-tech companies was on upward trend these three years. Third, improper company & financing scale and the growth of intangible-assets affect financing efficiency of high-tech company. Finally, we make suggestions for the development of Chinese high-tech industry.
Firstly, high-tech companies have huge financing needs. The R&D activities and production cost a large amount of capital. In addition, the growth of the company is also inseparable from the capital. Thus, Managers have to make full use of financing resource, and broaden financing channels to ensure a stable capital.
Secondly, high-tech companies have higher financing risk. a large amount of intangible-assets means uncertainty, Although patent pledge is an important financing channel for companies, which affects the financing efficiency of enterprises [2] . But Chinese patent pledge financing system has many problems. Such as the lagging evaluation method, poor evaluation quality, etc. Meanwhile, the protection of intellectual property in China is weak. Many companies' R&D information disclosure is incomplete in order to avoid infringement, so that it is difficult for the investor to obtain the real and valuable R&D information. Furthermore, there's huge adjustment costs for companies that have more frequent R&D, Thus, investors always invest prudently in order to avoid risks.
Finally, the profitability is low. Generally speaking, high-tech companies could get excess return by the core technology, but the profit always become inputs for the next R&D stage. Which means the manager have to pay much capital to research the next generation of products and technologies. Therefore, compared with other industries, the high-tech industry is less profitable.
The Impacts of Debt Financing Efficiency
According to the financing characteristics of high-tech company. The factors affecting debt financing are as follows External factors: This mainly refers to the environment of the company. Many research show that the legal environment and marketization affect the financing efficiency of enterprises [3] .A better market environment will bring companies a better efficiency of financing [4] . Chinese high-tech industry started late. These types of companies are less concerned in financing market, which impel the high-tech industry to be in a passive position in the debt financing. In addition, high-tech companies are less likely to be trusted by banks or other financial institution due to the unopened financial environment. This phenomenon is more particular for SMEs.
Internal factors: Firstly, the scale of companies, Many studies have shown that Large-scale companies are easier to get the financial resources in China [5] . Besides, a large scale generally means a wide variety of high-tech products and diversified business, which could improve the companies' ability of resisting risks, so that the managers could use the capital more reasonably and effectively.
Secondly, the scale of financing. High-tech companies' generally spend lots of capitals on R&D and production, However, The waste of finance is one of the reasons that affect the financing efficiency [6] . because the excessive financing scale could increase the financial risk. which will reduce the allocative efficiency of capital or even the refinance.
Thirdly, profitability. Improving the efficiency of financing and investment could provide sustainable value creation for companies [7] . At the same time, a better profitability could also improve the financing efficiency. Most financial institutions and investors pay more attention to the profitability of companies before they invest, the better the profitability, the lower the financing cost will be. Besides, in allocating stage, a core technology with better profitability could improve the allocating efficiency. so as to improve the efficiency of financing.
Forth, intangible asset growth. The rapid growth of intangible assets means sufficient capital and efficient operation, while their R&D activities are more frequent and R&D achievements are better. This will make financial institutions trust companies more, which could affect financing efficiency as well.
Construction of Financing Efficiency Model
Data Envelopment Analysis (DEA) was founded by A. Charnes and W. W. Cooper in 1978.The efficiency of decision making unit (DMU) is evaluated by mathematical model, calculate the weights of input and output variables of DMU and determine whether DMU is located on the frontier of production possibility. The financing efficiency evaluation includes multiple input-output indicators. Data Envelopment Analysis could better solve the problem of multi-input and multi-output. Therefore, it is feasible to use DEA to evaluate the financing efficiency of high-tech companies.
Model Construction
There are n decision-making units (High-tech companies from 2015 to 2017). The input vectors of each decision-making unit are X= (X1, X2,... Xm) T , output vector Y= (Y1, Y2,... Yn) T . The production possibilities are:
Meanwhile, the BCC model is:
(2)
Siand Sr + are slack variables, m and s are the number of input indicators and output indicators, and xij0 and yrj0 respectively represent the i-th input and the r-th output of the j0 DMU, ε is non-Archimedean infinitesimal. we can judge the validity of the decision unit by BCC model. When θ=1, and S -=0, S + =0, the DMU is in the DEA active state, indicating that the enterprise technical efficiency is effective. When θ<1, the technical efficiency is invalid.
Indicator Selection
According to the financing characteristics and influencing factors of high-tech companies, we choose the indicators as follows: 
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Data Selection
We choose High-tech GEM listed companies from 2015 to 2017 as the research object, excluding abnormal data, and finally get 48 companies in this industry. Input and output indicators are from the CSMAR database. The statistical software is DEAP2.1.
DEA requires that each DMU's data be non-negative. In order to improve the accuracy of the evaluation results, This paper adopts the following methods:
bi=max(Xi1,Xi2,...,Xij), ai=min(Xi1,Xi2,...,Xij), i=(1,2,...,i) represents the number of indicators, and j=(1,2,...,j) represents the number of decision variables.
Data Statistics
This section shows the original data of 48 GEM listed companies. The results are as follows: We can see that most companies are medium-size, and the company scale was on a increasing trend from 2015 to 2017. Besides, the financing scale was increasing as well, but the profit is not much, which shows that this type of company has the characteristics of huge financing needs and lower profit.
Evaluation of Debt Financing Efficiency
We use DEAP2.1 to evaluate the financing efficiency of 48 high-tech companies. The result is as follows: In 2015-2017, most companies' debt financing efficiency has not reached an effective state, but technical efficiency of 48 high-tech companies is on the rise. This is particularly evident in 2017. for 21 companies' technical efficiency has reached 0.9. Besides, there are 36 companies whose efficiency is in [0.9,1). Those results show that the debt financing efficiency of the 48 high-tech enterprises has been gradually improved these years.
Financing Efficiency Analysis
Firstly, we analyze the impact of company scale on financing efficiency. This result shows that the debt financing efficiency is inversely proportional to company scale. Although companies with larger companies are more likely to obtain debt financial resource, but an oversized company will also lead to the decrease in capital utilization. Therefore, for the high-tech companies, which listed on the GEM, choosing the right company scale is the key to improving debt financing efficiency.
Secondly, we find that the financing scale also affects the financing efficiency of high-tech company. For high-tech companies, choosing a smaller financing scale could improve financing efficiency. The reason is that many companies are subject to the restrictive clauses imposed by bank or other financial institution when they get debt finance.so that managers have to invest prudently, which could lead to the ineffective use of capital.
Finally, we find that the growth of intangible assets could also affect the financing efficiency. The debt financing efficiency of companies with more intangible-assets growth is much higher, which indicates more R&D achievements will improve the financing efficiency of enterprises. The successful R&D means a better utilization of capital, what's more, it also leave investors with the impression that company is running well and has better S&T capabilities. Which make companies easier to get loans.
Suggestions
By analyzing the financing efficiency of 48 high-tech companies, we can see that many companies' financing efficiency was not effective. The main reasons were the improper company and financing scale, or the slow intangible-asset growth. Therefore, in this part ,we give the following suggestions for high-tech company:
The Reasonable Company & Financing Scale
An improper company scale could affect the allocative efficiency because of some companies' worse operation, besides, some companies were over-raised, and the raised capital has not been effectively utilized. The improper expansion of enterprise scale may lead to the waste of resources. Therefore, choosing the appropriate company & financing scale is the key to improve the financing efficiency.
Develop the Core Technology and the Cultivation of S&T Talents
High-tech company's main business centers on core technology. However, there is still a certain gap between China's High-tech industry and that of developed countries, the main reason is the weak innovation. The manager should focus on R&D and innovation, Furthermore, the cultivation of S&T talents is also important for High-tech industry, which could promote the creativity and independence of Chinese high-tech industry.
More Government Support
The development of the high-tech industry could not be separated from the policies and strategies. The government should promote a better intangible-assets pledge system for the companies financing. At the same time, Tax relief could also reduce the financial pressure of high-tech companies. Finally, optimize the capital market could provide a good financing environment and broaden the channel of financing for high-tech companies, which improve the financing efficiency of China's high-tech industry.
Conclusion
Chinese high-tech industry is facing severe challenges in recent years. After ZTE's chip business was restricted by the US in 2018, Chinese high-tech industry has became the focus of society.
In the macro-perspective, the government should not only increase investment in the high-tech industry, but also introduce tax concessions for the companies, More importantly, we should improve the financing environment for high-tech companies, and foster a effective system for R&D and production. In the micro-perspective, as the managers of high-tech company, they should financing more reasonably, and pay more attention to technology innovation and improve management, so as to enhance the competitiveness of company. Finally, the development of the high-tech industry takes long time. There are still difficulties for Chinese high-tech industry.
